Dominant role of glucagon in the initial induction of phosphoenolpyruvate carboxykinase mRNA in cultured hepatocytes from fetal rats.
The injection of streptozotocin to 18-day-old rat fetuses induced, 2 days later, a 50% fall in plasma insulin and a twofold increase in plasma glucagon concentrations and liver cAMP levels. Phosphoenolpyruvate carboxykinase mRNA that were undetectable in the fetal rat liver, accumulated 48 h after streptozotocin injection, their concentration being 30% of that found in the liver of 1-day-old newborn rats in whom liver phosphoenolpyruvate carboxykinase gene expression is maximal. Physiological concentrations of glucagon (0.7 +/- 0.2 nM) induced, within 2 h, phosphoenolpyruvate carboxykinase mRNA accumulation in cultured hepatocytes from 20-day-old fetuses. The addition of insulin (0.01-100 nM) inhibits, by no more than 30%, the glucagon-induced phosphoenolpyruvate carboxykinase mRNA accumulation. Exposure of fetal hepatocytes to insulin for 24 h did not change the glucagon dose/response curve and did not lead to a more efficient inhibition of the glucagon-induced phosphoenolpyruvate carboxykinase mRNA accumulation, despite a clear stimulatory effect on the rate of lipogenesis. In contrast, when hepatocytes were cultured in the presence of dexamethasone, the glucagon-induced phosphoenolpyruvate carboxykinase mRNA accumulation can be totally inhibited by pharmacological concentrations of insulin (10 nM). From these in-vivo and in-vitro studies, it is concluded that, under physiological conditions, the postnatal rise in plasma glucagon concentration is more important than the fall in the plasma insulin concentration for the primary induction of liver phosphoenolpyruvate carboxykinase gene expression.